Studying and applying Human-Computer Interaction (HCI) concepts on Software Engineering (SE) programs is meaningful when society demands more useful, accessible and pleasant software applications to be made. However, teaching HCI is perceived as a challenging task in an interdisciplinary aspect. Therefore, this study aims to understand what Brazilian SE undergraduate students are being taught on HCI courses. In order to accomplish it, we applied a content analysis methodology on 21 distinct syllabi from 15 universities, which resulted on the categorization of 28 teaching topics. The outcome of this work allow us to visualize the most HCI concepts seen on Brazilian SE programs: Design, Interaction Styles & Paradigms, System Evaluation, and Usability. Moreover, we presented discussions related to the HCI knowledge being offered on SE undergraduate programs.
INTRODUCTION
Human-Computer Interaction (HCI) knowledge is known for its direct effect on the quality in use and, consequently, its importance to the end user. The HCI field has some particularities, one of them is that HCI is an interdisciplinary field that involves distinct courses, such as Cognitive Psychology, Graphical Design, Ergonomics, Computer Science, among others [2] . Due to the fact that HCI is a broad field, it is important to investigate what contents of knowledge are being exposed to students.
Teaching HCI in Brazil has been studied over the years [1, 2, 3] ; however, in the best of our knowledge, none of the works presented has focus on the investigation of how Brazilian universities teach HCI in SE programs. Thus, the main goal of Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for components of this work owned by others than the author(s) must be honored. Abstracting with credit is permitted. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee. this work is to present the scenery of what subjects related to the HCI field are taught in Brazilian universities on SE undergraduate programs. In order to achieve it, a content analysis methodology was used [4] .
RESEARCH PROCESS AND CONDUCTION
This study is based on documentary research [5] and content analysis [4] . This section aims to present an overview of the performed Content Analysis methodology, which is composed by 5 steps: Preparation; Unitization; Categorization; Description; and Interpretation.
For accomplishing this study, we mapped the public and private Brazilian Universities with Software Engineering programs. The search was performed on the National Institute for Educational Studies and Research "Anísio Teixeira" (INEP). A total of 33 universities with SE programs were found. From the 13 public universities, we had access to 12 curricula; from the 20 private universities, we had access to 5 curricula.
The Preparation step involves finding the data that best represent the investigated subject. For accomplishing this, the 17 curricula found were read, and 21 HCI related courses were gathered: 18 required courses and 3 elective courses.
After preparing all the data needed to accomplish the research goal, we performed the Unitization step. The previous data was deeply inspected and transformed into units of content, in order to be categorized and analyzed later. This process was executed on all of the 21 courses and it generated 324 units.
Categorization is used to group the units based on specific categorization criteria -semantic content of units. Moreover, quality criteria are established [4] : (a) categories must be homogeneous, mutually exclusive and exhaustive; (b) categorization criteria must remain the same through categorization; and (c) categories must be meaningful and useful to the research goals. This step produced 28 categories.
Description involves naming categories according to the units belonging to them and performing descriptive analysis. Table 1 presents the information related to the amount of universities, courses and units in each one of the categories (table's columns show categories names created on the categorization step, total of universities related to categories 1 ; totality of courses related to categories, and totality of units belonging to each one of the categories). The final step of content analysis, Interpretation, is known for the activity of comprehending the categorized data. The data exposed at Table 1 was analyzed and interpreted 2 .
DISCUSSION
Based on the emerged categories and the content analysis as a whole, we raised some topics on HCI teaching in SE to be discussed with the HCI Brazilian community.
Recent approached areas in curricula. Some categories represent technologies with recent advances, e.g. "Mobile Technologies" and "Virtual Reality"; thus, these categories may not be composed of a large amount of units because some universities have not incorporated them into curriculum.
Do it! The categories with the largest amount of units tend to be more practical than theoretical (e.g. "Design" and "System Evaluation") or to expose knowledge highly related to practical environments (e.g. "Interaction Styles & Paradigms" and "Usability"). This may occur because SE programs tend to work with hands-on methodologies rather than theoretical approaches. However, the "Development" category, which is extremely related to practical tasks, does not partake of this aspect. A possible reason is that SE programs tend to distribute software development through curricula and some SE programs have specific environments to development practices 3 .
Professor's expertise. In some cases a specific subject is deeply studied on a SE program because of the professor's field. Thus, some categories have a significant number of units connected to few universities. Example of this are the "User Experience" and "Historical Evolution" categories: these categories have respectively 9 and 7 units that are connected only to 3 and 2 distinct universities.
Is my interface good? One of the most appreciating findings is that the knowledge related to planning, executing and analyzing how to evaluate a software is significantly studied on Brazilian SE programs. As it can be seen at Table 1 , the category "System Evaluation" is at a high position. Other categories, such as "Usability", "Accessibility" and "Web & Multimedia", also have units that include the evaluation keyword, leading to a total of 37 units of evaluation.
CONCLUSION AND FUTURE WORK
Aiming to provide the first scenery of what Brazilian HCI courses teach on SE programs, we investigated Brazilian universities and applied a content analysis methodology on the curricula found. The HCI teaching has already been studied by Silveira and Prates [6] , resulting in a proposal of generic program recommendations, and by Boscarioli et alli [3] . However, the study of HCI teaching on SE undergraduate programs is a recent topic of knowledge; therefore, our work is pioneer in the field of HCI teaching in this context.
For future work, it would be thought-provoking to investigate HCI topics in non HCI courses (once SE programs' courses tend to be cross-disciplinary) and if there are regional tendencies on the way SE programs conducts HCI knowledge.
